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1. llosicHuTEILHASA 3aIMCKA

1.1. Lenp u 3aga4u JUCIUTIIHHEI
L{enb TUCIUIUIMHEI - OyYeHHE CaymaTelield COBpEMEHHOMY MaTeMaTHYECKOMY SI3BIKY, CTHITIO
KOMITBIOTEPHOT0 MOJIETUPOBAHUS B POOOTOTEXHUKE U IPUOOPETEHUE Y CTYJEHTOB HABBIKOB
MaTEMaTHYECKOTO MOJISTTMPOBAHUS C HCIIOJIb30BAHHEM COBPEMEHHBIX BEIYHCIUTEIILHBIX

CPCACTB.

3aaya MUCIUIUIMHEL: OCBOEHUE 0a30BbIX MATEMATHYECKUX MOHATUN POOOTOTEXHUKH U
HAaBBIKOB, JISKAIINX B OCHOBE APYTMX MAaTEMATHUYECCKUX TUCIUILIAH U HEOOXOAUMBIX IS
MOJTy4eHus: TpeOyeMbIX KOMITETEHIUI B 001acTu HHPOPMATHKHU, TPOTPAMMHUPOBAHUS U
MaTeMaTUYeCKOr0 MOJEIUPOBAHMSL.

1.2. (DOpMI/IpyeMLIC KOMIICTCHIINU, COOTHECEHHBIE C IIaHUPYCEMbIMU pE3yJibTaTaMU O6y‘leHI/I${

IO JUCIHUIIJIINHEC!

Komnerenuus
(Ko 1 HAUMEHOBaHUE)

Nuaukaropsl
KOMIIETeHI NI
(Koa ¥ HAMMEHOBAHUE)

PesyabTaTsl 00yyeHus

IIK-1 Cnocoben
pa3pabaThiBaTh arOPUTMBI
00paboTku uHOpPMALIKH C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
MaTeMaTHYECKUX METOIO0B

IIK-1.1. 3HaeT TeopeTHUUeCcKUE

OCHOBEBI ITOCTPOCHHUS
aNrOpUTMOB 00PaOOTKH
nHpOpMaIIn.

IIK-1.2. YMeeT onucsiBath
ANTOPUTMBI 00padOTKH
nHpOPMaLUH C
HCTOJIb30BaHHEM
COBPEMEHHBIX
MaTeMaTHYECKIX METOJIOB.
IIK-1.3. Nmeer
MPAaKTHYECKUH OIBIT
pa3pabOTKH alnropuTMOB
00paboTKH HHPOPMALIUH C
HCTIOJIb30BaHHEM
COBPEMEHHBIX
MaTeMaTHYECKUX METOIOB

3HaTh:

OCHOBHBIE 33/1a4l COBPEMEHHOMN
POOOTOTEXHUKH ; APXUTEKTYPY
MOOUITBEHOTO POOOTA U €TO
CUCTEMBI YIIPaBJIEHMSI; OCHOBHbBIE
(GYHKIIUU KOMIIOHEHTOB CHCTEMBI
YIPABJICHUS, UCTIOJIb3YEMbIE IS
UX peanu3aly METObI U
aITOPUTMBI U UX
MaTEMaTUYECKHE OCHOBHI .
YMerTsh:

[IPOEKTUPOBATh CUCTEMBI
yIpaBJIeHUs] POOOTOTEXHUUECKUX
CHCTEM, BBIOMpATh MOIXOJISIINE
APXWUTEKTYpHbIE  pELICHHd |
aJIrOpPUTMbI YIIPABJICHUS ;

COCTaBJIATH u OTJIAXKUBATH
MIPOrPaMMBbI yIpaBIICHUS
MOOUIBHBIM 00BEKTOM B

peaIbHOM BpeMEHH
paboTaTh B CUMYJISITUOHHBIX
POOOTOTEXHUYECKHX CPEeIax.
Buianers:

HaBBIKAMU PEIICHUS TMPOCTBIX
3a7a4 ynpaBlICHHS MOOMJIBHBIMU
poboTamu;

HaBBIKAMH TIPUKIIAJHOTO
POrpaMMUPOBAHUS
MUKPOKOMITbIOTEpa poOoTa.

1.3. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MporpaMMbl




Jucuunnuna «BBeneHne B poOOTOTEXHUKY» OTHOCUTCS K YacTH, GOPMHUPYEMOM yUaCTHUKAMU
00pa3oBaTesIbHbIX OTHOLIEHUH, Os10Ka aucuuiuind b1l yue6Horo miana.

Jl1s 0CBOEHMS AMCLUIUINHBI HEOOXOAUMBI 3HAHUS, YMEHUS U BlIaJeHus, cQOpMUPOBAHHbIC B
X0JI€ U3yUEHUS CIIEIYIOINX JUCIUIUINH U IPOXOKACHUS IPAKTUK: MaTEMaTUUYECKUI aHAJIN3,
anredpa, BEIYMCIUTEIbHAS MaTeMaTHKA.

B pe3ynbraTe 0cBO€HUS IUCHUILIUHBI (POPMUPYIOTCS 3HAHUSI, YMEHUS U BIaJICHUs,
HE00XO0IMMBIE JJIS1 M3YUYECHHUS CIEAYIOUINX AUCIUILIUH U IPOXOKICHUS IPAKTUK:
MpeIUIIOMHAs TPaKTHKA.



2. CTpyKTYypa TUCHMILUTHHBI

CTpyKTypa JTUCHUIIMHBI JJI51 04HOI (popMBbI 00yUeHUs1

OO61ast TpyZ0€MKOCTb AUCHUILUIMHBI COCTABIAET 6 3a4€THBIX €IUHMIL, 216 4acoB, B TOM YUCIIe
KOHTaKTHas paboTa o0ydaroluxcs ¢ npenojasarenemM 84 4., caMocTosiTesibHas padboTa
obyyaromuxcs 132 4.

Cemect Hepnens Buabi yueOHoili padoThl, BKIOYAS DopMb
Pa3nen p cemMecTp CaMOCTOSITeIbHYI0 padoTy TeKyuiel
Ne JMCHUTILIHHBI a CTYICHTOB M TPYA0€MKOCTh KOHTPO!
n/n (B yacax) ycneBaeMc
(no Heoen
cemecmp
Dopme
MPOMEXKY T
H aTrTecral
(no cemecm
JIEKIUH | MPAaKT | ceMH- | CAMO-CTO
. HaphI | sITeIb-HA
|
padora
Beeaenue B 7
[POOOTOTEXHMKY
1 VYerpoiicTBo 1-3 2 6 12 Onenk:
pobota BBITIOJTHET
Teopust [PaKTHYEC
3IIEKTPOABUTATET 3aJaHU]
s
2 |OcHoBBI 4-7 2 8 12 OneHk:
KIUHEMAaTHUKH BBITIOJTHE!
MOOMIIBHOTO IIPAKTHYEC
pobota 3a/1aHHI
OCHOBBI
yIIpaBJICHUS
IBIDKEHHEM poOoTa
3 [Dnementsl Teopun 8-10 2 6 12 Onenk:
HABUT AN BBITIOJTHET
Teopus IIPaKTUYEC
pEryIaTopoOB 3aJaHnY
KOHTPOJIb
pabota
4 [Dnements 11-13 2 6 10 OI1leHK?
CTOXAaCTHYECKOU BBIIIOJIHEE
Teopuun MPaKTUYEC
yIpaBlIeHuUs 3aJlaHul
5 CeHcopHa;{ 14-16 2 6 10 O1eHK?
nojcrcrema podora BBITOJTHET
MPaKTUYEC
3aJaHU]
[TpomexyTouHast 17 10 3auer




aATTCCTAllUsA

Toro 10 32 66
BBenenue B
[POOOTOTEXHUKY
[L1anupoBaHue 1-4 2 8 12 Onenxke
JIBHKEHHMS C BEITTIOJTHET
VIETOM CEHCOPHKHU MIPAKTUYIEC
3aJaHU]
MeToapl 00pabOTKH 5-12 2 16 22 O1eHK?
CCHCOPHBIX JIAHHBIX BBITTOJTHEF
MPaKTHYEC
3aJIaHuY
KOHTPOJIb
pabota
cKyCCTBEHHBIN 13-16 6 8 12 Onenk:
WHTEUIEKT B BBITTOJTHEF
POOOTOTEXHUKE MIPAKTHYEC
3aJIaHMUi
[TpomesxyTouHas 17 30 3ayer
aTTecTarus
Htoro 10 32 66




3. Conep:kaHue QUCHUATIINHbBI

Ne | HammenoBaHue pazaesia Coaep:xanue pasaeiia
n/n | AMCHUILINHDI

1. | YcrpoiictBo poboTa Omnpenenenne podora. TpueMHCTBO: TBUTATEIL/IATUNK —
Teopust nporeccop — nporpamma. Y CTpoHCTBO poboTa (3JIEMEHTHI),
SJCKTPOABUTATEIIA muddepeHIMATBEHBIA TPUBOJI. JIMHAMUKA IEKTPOABUTATEISI.

Ocob6ennoctu myckoBoro pexuma. [HIMM-ynpasnenue.

2. | OCHOBBI KHHEMATHKHU JIBurarens u komneco. JuddepenunaibHbie ypaBHEHUS
MOOMIJIBHOTO poboTa JBUKEHMSI, 3aKOHBI IBJKEHUS. Pa3rOH MOMEHTOM CHIIBI U
OCHOBBI ynpaBJIeHHUS ANEKTpOABUraTeseM. [ '0JIOHOMHBIE U HETOJIOHOMHbBIE
JBUKEHHEM po0OoTa cuctembl. OOpaTHbIE 3a7]a41 TOCTPOCHUS JBUKECHHUS.

JIBr>KEeHME 110 TPACKTOPUU U 110 JIMHUU (TIOHATUE OOpAaTHOM
CBSI3H).

3. | DneMeHTHl Teopun JBrxenue no kapre. IIpoknanka mapmpyTa. AITOpUTMBL.
HaBUTaLlUU [IponopuroHaibHbIM, HHTErpaIbHbIN, TU(PepeHnanbHbIN
Teopust perynsaTopos perynsatop u ux komounaruu. [IUJ] — perynstop.

Opomerpuueckas HaBUTaIHS.

4 | DneMeHTsI BepositHOCTHBII Toaxo. KanmmaHoBckast puinbTpanus B
CTOXaCTUYECKOM TEOPUH | 3a/1au€ HABUTAI[HH 110 MasKaM.
yIpaBJIEHUs

5 | Cencopnas noacucrema | CeHcopuka B 337aue ABMXKEHUS 10 JTUHUH. [laTYuKu TUHUH,
pobora BHJICOCUCTEMA 3PEHMSL.

6 | [InanupoBaHue HanbHomepbl. O0BE3/] NpensTCTBUI.

JBUKECHHSI C yUETOM
CEHCOpPUKHU

7 | Metoabr 06paboTKI 3amaua MHOTOTy4YeBOM TieneHranuu. [lonstre 06
CCHCOPHBIX TaHHBIX 9BPUCTUYCCKUX AJITOPUTMAX.

8 | UckyccTBeHHBIN IToBenenne po6OTOB, MOHATHE 00 UCKYCCTBEHHOM
UHTECIJICKT B WHTEJUIEKTe B MOOWIBbHOM poboToTexnuke (JJCM). IIpocTeie
poboToTeXHNKeE pedaeKTopHbIe MOJIETH MTOBEICHUS.

4. Oo6pasoBaTe/IbHbIe TE€XHOJIOIHH'
dopmupyeMble
Ne | Haumenosanue Buowi yueonoii KOMIIeTEeHI[U U Hugopuauonnbie u
n/n pazoena paoomul (Yxka3bIBaeTcsi KO o0pasoBate/bHbIe
KOMIeTeHIIH) TeXHOJIOTHH
1 2 3 4 5
1 [YcrpoiictBo po6ora [Jlexust + . ITK-1 Teopernueckas JIEKIUs.

B pasgene ykasbiBaloTcs 06pasoBaTesibHble TEXHOIOTMKU, UCMOMb3yEMbIE NPY peain3aunmm pasnyHbIX
BNAOB yYeOHbIX 3aHATUI A8 Hanbosiee adhheKTBHOrO OCBOEHUS ANCUMMIVHLI. [py NpoBeAeHUN YYEeOHbIX 3aHATWIA
obecneumBaeTcs pasBuTME Yy 0O0y4YaloLMXCA HaBbIKOB KOMAaHAHOW paboTbl, MEX/IMYHOCTHOW KOMMYHUKauuW,
NPUHATUS PELLEHUIA, NUAEPCKMX KayecTB (BKIYas Npu Heo6GXOAMMOCTU MPOBEAEHVE WHTEPaKTUBHbIX NIEKLUMIA,
rPYnnoBbIX AWCKYCCWIA, POJIEBbIX WUrP, TPEHUHIOB, aHa/IN3 CUTyauuii U MMUTALMOHHLIX MOAE/eN, npenogasaHue
avcumnnvH (modysieli) B hopme KypCOB, COCTaB/IEHHbIX Ha OCHOBE Pe3y/nbTaTOB Hay4HbIX MCC/ef0BaHWi, B TOM
ynucne ¢ y4éTOM pervoHasibHbIX 0COBEHHOCTElN NpOodIeCCMOHaIbHOW AeATebHOCTU BbiNYCKHUKOB WU MOTPe6GHOCTE
paboTtogaTeneii (n.34. Mpukas Ne301).




Teopus [Ipakr.1-4 J1a6.-00cyxaeHue.
PIIEKTPOABUTATENS [IpakTHKyM IO pelIeHuI0
3ajgad.
CamMocTosTenbHas IIK-1 KoHcynbTUpOBaHNE
pabota MOCPEICTBOM
PIIEKTPOHHOM MOYThI
OCHOBBI Jlekmsa + TIK-1 TeopeTnueckas neKuus.
KMHEMATUKHU [Ipaxr.1-4 J1a6.-06cyxaeHue.
MOOMIIBHOTO POOOTa [IpakTHKyM 110 pelIeHuto
OcHOBBI 3a/1a4.
yIIPaBJICHHS CamocTosATenbHast IIK-1 KoHCcynpTUpOBaHue
nBIKEHHEM poboTa [paboTa OCPEACTBOM
PIIEKTPOHHOMW MOYTHI
DneMenTs Teopun  Plekmms + TIK-1 TeopeTnueckas neKuus.
HaBUTALIUNA [IpakT.1-4 J1a6.-00cyxeHue.
Teopus [IpakTUKyM 110 PELICHUIO
pEryIsTOpPOB 3ajad.
CamocTosiTeNbHas IK-1 KoHcynbTUpOBaHUE
pabota [10CPEICTBOM
PIIEKTPOHHOW MOYTHI
DIeMeHThI Jlexmus + IIK-1 TeopeTnueckas JeKIus.
CTOXAaCTUYECKOM [Ipakt.1-4 JTa0.-00CyXkKIeHHE.
TEOPHH yNPaBICHUS [IpakTHKyM 1O peLIeHUI0
3a1ad.
CamocTosTenbHast IK-1 KoHcynpTHpOBaHUE
paboTa [OCPEICTBOM
HIIEKTPOHHON TOYTHI
CencopHas Jlexuus + [IK-1 Teoperuueckas JeKIusl.
noacuctema pobora [[Ipaxr.1-4 J1a0.-06cyxaeHue.
[[pakTHKyM 1O PELIEHUIO
3ajauy.
CamMocTosTenbHast IK-1 KoHcynpTupOBaHue
pabota MMOCPEJICTBOM
HIIEKTPOHHON TOYTHI
[LnanupoBaHue Jlekusa + TIK-1 TeopeTnueckas JeKIus.
nBiKenus ¢ yuerom |[Ipakr.1-4 Jla6.-o0cyxaeHme.
CEHCOPHUKHU [IpakTHKyM 1O peLIeHUI0
3ajauy.
CamocTosTenbHast IK-1 KoHcynpTupOBaHue
pabora [10CPEICTBOM
HJIEKTPOHHON MOYTHI
MeToasl 06paboTku [Jlekius + IK-1 TeopeTnueckas neKuus.
ceHcopHbIX gannbix [[Ipakr.1-4 JT1a6.-00cyKacHME.
[IpakTHKyM 110 pelieHuto
3aa4.
CamMocTosiTesbHas IK-1 KoHcynbTUpOBaHUE
pabota [10CPEICTBOM

PIIEKTPOHHOW MOYTHI




Hckyccrennpiii  [lexius + ° IK-1 Teoperuueckas JIEKIusI.

WHTEJUIEKT B [IpakT.1-4 JIa0.-00cyxaeHue.
[POOOTOTEXHHUKE [[pakTUKyM MO PELICHUIO
3a/1ay.
CamocTosiTesbHas ° ITK-1 KoHcynbTpOBaHue
paboTa [OCPEJICTBOM

PIIEKTPOHHOMW MOYThI




5. Ouenka nJIaHUPyeMbIX Pe3yJIbTATOB 00y4YeHM sl

5.1. Cucrema oLileHUBaHUA

Dopma Konmpoasa

CPOK omuyemHocmu

Makc. konuuecmeo oannoe

3a oony Bcezo
paoomy
Texkymui KOHTPOJIb:
e Ompoc (1—5) 2—16nenenu 5 GaioB 20 6amioB
® 10M. 3a7aHue (Tembl 1—5) 2—16 Henenun 5 Gaynos 20 GamioB
® KOHTp. paboTta (Tembl 1—3) 10 menemnst 20 6amtoB 20 6amioB
[IpomexyTOUHast aTTecTalys 3a4eT 17 nepens 40 6asnoB
HToro 3a cemecTp (IMCIUIUIMHY) 100 6amnoB
Texymui KOHTPOJIb:
e ormnpoc (6—8) 2—11nenenn 5 6amnos 20 6asoB
® JI0M. 3a7aHue (TeMbl 6—8) 2—11 nenenu 5 GamioB 20 6annoB
® KOHTp. paboTa (TeMbl 6—7) 12 nenenst 20 G6amioB 20 GamioB
[IpomerxyTOUHasl aTTecTalys 3a4eT 17 nepens 40 6annoB
HToro 3a cemecTp (IMCHUIUIMHY) 100 6annoB

ITomy4yeHHBII COBOKYIHBIN PE3yJIbTAT KOHBEPTUPYETCA B TPAJULMOHHYIO IIKATy OLEHOK U B
IIKaJTy oneHOK EBpomnelickoii cucteMsl nepeHoca u HakorieHus kpeanTtoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTcTBUU C TaOIHUIIEH:

100-6ammeras TpagunuoHHas mKaa [Ikaxa ECTS
mKana

95 — 100 OTJINYHO A

83-94 B

68 — 82 XOpOIIO 3a4TEHO C

56 - 67 D

5055 YIOBJIETBOPUTEIIHHO B

20-49 FX

019 HEY/10BIETBOPUTETLHO HE 324TECHO =




5.2. Kputepuu BbICTaBIEHUS OLIEHKH MO TUCIIUIUIMHE

Banabl/

Ixana
ECTS

Ouenka no
JUCHUILINHE

Kpurepun onenku pe3yibTaToB 00y4eHHUs 110
AUCUHMILINHE

100-83/
A,B

«OTJIINYHOY/
«3a4TEHO
(oTym4HO)»/
«3aYTEHO»

BrictaBnsiercst o0ydaromnemycsi, €Ciiu OH rITy00KO U
MIPOYHO YCBOMJ TEOPETHUUYECKUH U MPAaKTUUECKUN
Marepurai, MOXET NPOACMOHCTPUPOBATH 3TO HA 3aHATUAX U
B X0JI€ TPOMEKYTOYHOH aTTECTAIIH.

OOyuaromuiics UCUepIbIBAIOIIE U JIOTHUECKH CTPORHO
u3naraeT yueOHblil MaTepua, yMEET yBA3bIBATH TEOPUIO C
MPAKTUKOH, CIIPABIISIETCS C PEIICHUEM 3aa4
npodecCUOHATBLHON HANPaBIEHHOCTH BHICOKOTO YPOBHS
CJIOKHOCTH, IIpaBUJIIBHO 000CHOBBIBAET IIPUHATEIC
pereHus.

CB000/IHO OpUEHTHPYETCS B YUeOHOH U
npoeCCHOHATLHOMN JINTEpaType.

OreHKa Mo JUCHUIUIMHE BBICTABIISIOTCS 00YJarOmEMYyCs C
Y4ETOM pe3yJIbTaTOB TEKYLIEH U MPOMEXKYTOUYHOMN
aTTeCTaLUN.

Komnerenuuu, 3akpeninéHuble 3a AUCLHUIUIMHON,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKHIN.

82-68/

«XOpOoI0»/
«3a4TEHO
(xoporio)»/
«3a4TEHO»

BrictraBnsiercs oOyuaromemMycsi, €Clid OH 3HaeT
TEOPETUYECKUI U IPAKTUYECKUN MaTepral, TpaMOTHO U 10
CYILIECTBY M3JIAraeT €ro Ha 3aHATUSAX U B XOJE
IIPOMEXYTOYHOM aTTeCTalluy, HE JONYCKasl CYIECTBEHHBIX
HETOYHOCTEH.

OOyyaromuiics MpaBUJIbHO MPUMEHSET TEOPETHUECKUE
II0JIO’KEHHUS [IPU PELICHNN IPAKTUYECKUX 3a7a4
npodeccroHalbHOM HANPaBIEHHOCTH PA3HOIO YPOBHS
CII0)KHOCTH, BJIaJieeT HEOOXOIUMBIMHU JIJIsl 3TOTO HaBBIKAMHU
U IpUEMaMU.

JlocTaTogyHO XOPOIIIO OPUEHTUPYETCS B YICOHOU 1
npodeccuoHaNbHOM TUTepaType.

OreHka Mo JUCHUIUIMHE BBICTABIISIOTCS 00YYarOmEMyCs C
YYETOM PE3yJIbTATOB TEKYIIECH U MPOMEKYTOUHON
aTTECTalUU.

Komniereniuu, 3akperiénnbie 3a JUCUUTLUIMHOM,
c(OpMHUPOBAHBI HA YPOBHE — «XOPOIIHIIY.

67-50/
D.E

«yJI0BJIETBOPHU-TEI
bHOY/

«3a4TEHO
(ynoBneTBopu-TEINb
HO)»/

«3a4TEHO»

BrictaBnsiercs oOyuatromiemMycsi, €Clid OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUN U IPAKTUYECKHUI MaTeprall,
JIOIYCKAET OTAEIbHbIE OIMIMOKHU MPHU €ro U3JI0KEHUN Ha
3aHATHUAX U B XOJE€ IIPOMEKYTOYHOM aTTECTALUH.
OOyyaronuiicst UCIIBITHIBAET OINPEIEIEHHBIE 3aTPYIHEHUS
B IIPUMEHEHUH TEOPETUUECKUX IOJIOKEHUH IIPU PEILICHUN
MPAaKTUYECKHX 33/1a4 NMPO(HEeCCHOHAIBHON HAPaBICHHOCTH
CTaHJapTHOT'O YPOBHS CIIOKHOCTH, BIIJCET
HEOO0XOUMBIMU JIJIS 3TOTO Oa30BBIMH HAaBBIKAMU U
MIpUEMaMH.

JleMOHCTpHUpYyEeT JOCTaTOUHBIM YpOBEHb 3HAHUS yUueOHOU
JIUTEPATyphl 10 JUCLHUIUIMHE.




OreHka o JUCLUIUIMHE BBICTABIIAIOTCS 00YYarOEeMycs C
Y4ETOM pe3yIbTaTOB TEKYLIEH U IPOMEKYTOYHON
aTTECTALUN.

KomnereHuu, 3akpeniéHHble 3a JUCHUILINHOMN,
c(OPMHPOBAHBI HA YPOBHE — «JIOCTATOUYHBIIY.

49-0/ «HeynoBieTBOpuTe | BricTaBnsercs oOydaromemMycsi, €CJii OH HE 3HAeT Ha
F,FX JIBHOY/ 0a30BOM ypOBHE TEOPETUYECKHI U MPAKTHUECKUI
HE 3a4TEHO MaTepHall, IOMyCcKaeT rpyObie OMMOKH MPH €r0 H3JI0KEHUH

HAa 3aHATUAX U B XOJ€ MPOMEKYTOYHOU aTTECTALHH.
OOyuaromuiics UCTIBITHIBAET CEPbE3HbIE 3aTPYIHEHUS B
IIPUMEHEHNUH TEOPETHYECKUX ITOJI0KEHUN ITPU PELLICHUH
MPAaKTUYECKHX 3a/1a4 MPO(HeCCHOHAIbHONW HapaBIEHHOCTH
CTaHIAPTHOI'O YPOBHS CJIIOKHOCTH, HE BJIaJI€ET
HEO0OXOIUMBIMHU ISl 3TOTO HaBBIKAMU U TPUEMAMHU.
JlemoHCTpHpyeT (pparMeHTapHble 3HaHUS y4eOHOH
JIUTEPaTyphl 110 JUCLUILIMHE.

OreHKa 0 JUCHUIUIMHE BBICTABIISAIOTCS 00YYArOIEMYCs C
Y4€TOM pe3yIbTaTOB TEKYILEH U MPOMEKYTOUHOU
aTTECTALUN.

KomMnereHnumn Ha ypoBHE «JIOCTaTOYHBIN), 3aKPEIIIEHHBIE
3a AMCUUIUIMHON, HE C(OPMHUPOBAHBI.

5.3. OneHouHbIe CpencTBa (MaTepUaIbl) ISl TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH,
HpOMC)KyTO‘-IHOﬁ arrecralguu o6yqalou11/1xcs1 10 JUCHUITJIMHE

5.3.1. OGpa3upl 3a1aHui 11 KOHTPOJIBHBIX PadoT
KonTtpoubsnas padora 1

CeHcopbl poOOTOB - GU3UUECKUE TPUHITUITBI PA0OTHI, KJIaCCU(UKAIUS, TPUMEPHI.
[lonsiTHE O cUCTEMaxX TEXHUYECKOIO 3peHHUsl. JIoKanbHbIe onepaTopbl HaJ MaTPULIEH SIPKOCTH HA
npumepe Oneparopa BbIIENIEHUs KOHTYpa «CKauKa I'paueHTa SpKOCTH.
MeTo[ BbIJIeIeHHS IBETOKOHTPACTHOM MOJIOCHI H300paXKEHHH.
3aj1aud MHOTOJTy4€BOM TMEJIEHTal[1u.
JansHOMEpHBIE cUCTEMBI. MaTpulia TallbHOCTEH, €€ UCIIOIb30BaHUE IS INTAHUPOBAHUS
JIBUXKEHHS poboTa. MeTo/1 BblIeTICHHS MPENATCTBUIN M0 HOPMAJISIM K TTIOBEPXHOCTH.
[TpunIMI paboTHI CUCTEMBI TEXHUYECKOTO ciyxa. AHanus 3anad s CTC.
KonTposbHas paGora 2

Oco0eHHOCTH pacpOoCTpaHEHUS aKyCTUYECKUX BOJIH: peBepOepalius, ymbl, 3aTyXaHue,
aKyCTUYeCKasi TeHb. AKyCTHYECKas rejeHranus (JiydeBoe npuOInKeHue).
OcHOBHbBIE IOHATHA U YPaBHEHUS HEPA3phIBHOCTHU, Diljiepa) B 3a/1a4e JABHKEHUS UACATBHOTO
raza. AKycTudecKkoe-npuoImKeHue.
[[Taccu poboTa, oO1IMe TOHATHS: JBUTATENb, PEAYKTOP, JaTYUK, TPUBO/IL.
[TonsiTre 00 PIEKTPOHHBIX YCTPOHUCTBAX POOOTOB.
COopKa HECT0KHOM JIEKTPOHHOM IIATHI.
DKCHEPUMEHT C pOOOTOM.
[Toarororka, coop n 06pabOTKa TaHHBIX.
[TonsiTe 06 s1eMeHTax CTaTUCTUKH, rpaduyeckas oopadoTka.
CeHcopuKa KBaJpOKONTEPOB.
KonTpoasnas padora 3

3peHue, 1aTbHOMEDHI.
Mertoarka poBeICHUS SKCIIEPHUMEHTA.
DNEeKTPOABUTATENh TTOCTOSIHHOTO TOKA C MOCTOSSHHBIMU MarHuTamu. [1oHbIe 1 COKpalleHHbIe



YpaBHEHHUS JBUKEHUS. AHATUTHUECKOE pelIeHHe, MOHITHE 00 YCTAaHOBUBILIUXCS pEXUMaX, O
ITyCKOBOM TOKE.
KauecTtBenHoe uccnenoBanue /[BuxeHun (BpalieHus) 1 CBOWCTB JBUTATEIS.

KonTpoasnas padora 4

ITonsTue o pexxume ynpasinenus VM. JIByxuHTepBaJIbHAsl U YETBIPEXUHTEPBAIbHAS MOJEIIH.
AHanuTu4eckoe peleHne s AByXUHTepBaabHOoN Moaenu [INM,

3azaya o IBM)KEHUU KOJIECA HA TUNIOCKOCTH C TPEHUEM. JIMHENHBIN pa3roH Kojieca NOCTOSTHHBIM
MOMEHTOM. OCHOBHBIE CBOWCTBA.

5.3.3 Criucok TEOPETUUECKUX BOIPOCOB, BHIHOCUMBIX Ha MPOMEKYTOUHYIO aTTECTALUIO
UYro Takoe ceHcopuka poOOTOB.

Buibt ceHcOpoB.

[Tpumepbl ceHCOPOB Ha U3BECTHBIX pOOOTaX.

[lepBrie skcrnepuMeHTH. Y3-nanbHOMEp, ero ocobeHHocTH. Vcmonb3oBanue B
KayecTBe Oamiiepa 6€30MacHOCTH.

YeM oTIINYAIOTCS IPOCTHIE OT KOMIUIEKCHBIX JTATYUKOB.

ITpuMeHeHHne NPOCThIX U KOMIUIEKCHBIX JaTYMKOB.

3agaun. MaremaTudyeckre MOJIeNId CpaBHEHHsI H300pakeHu i

ba3oBble 3a71aun TEXHUYECKOTO 3PEHMUS.

9. OcCHOBHBIE METO/IbI TEXHUUYECKOTO 3PEHHUS.

10. Cucrema TB-kamepsl kak ceHCOp.

11. Ucnonw3oBanue 6udmmotrexku OpenCV st paboThI ¢ BUACOKAMEPOIA.

12. Onucanue paboOTHI CEHCOPOB.

13. Tuns! tanbHOMEPOB

e

oW

14. OrpaHvyeHusi ¥ OCHOBHBIE XapaKTEPUCTUKH, MPUHIMIT YCTPONCTBA JIA3€PHOTO,
V3 u uapaxpacHOro aILHOMEPOB.

15. 3agaya MHOTOJTy4€BOM MEJIEHTallH.
16. ITonaTue 06 IBPUCTUUECKUX AJITOPUTMAX.
17. IloBenenue poOOTOB.

18. VIcKycCTBEHHBIN HHTEIUIEKT B MOOMIIbHOM poboToTexHuke (JJCM).
19. IIpocteie pedIeKTOpHBIE MOACIIN TTOBEICHUS?

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieyeHne TMCUMILTHHBI

6.1. CiuCcOK HCTOYHUKOB H JINTEPATYpPbl
a) OcHOBHas JIUTEpPaTYypa

1. Thrun, Burgard, Fox. Probabilistic Robotics. MIT Press

2. Roland Siegwart, Illah Nourbakhsh. Introduction to Autonomous Mobile Robots.
MIT Press.

0) JlonosiHUTeILHAS JIUTEPATYypa

1. Taasze-Panonopm M.I'"., [locnenos JI.A. Ot ameOb1 10 poOoTa: Mmojaenu noseaeHus. Mzm.3

2011.296 c. 0.



6.2 Ilepeyenbr pecypcoB HMH(OPMANMOHHO-TEJEKOMMYHHMKAINMOHHOI ceTn «WHTepHeT»,
HEO0XOAUMBIH JJIf OCBOCHUS JUCIHUIJIMHBI

1. http://www.wolframalpha.com/

Ilepeuens B/l u UCC

Nen HaumenoBaunue
/m

1 | MexayHaposnbie pedepaTiBHbIe HayKoMeTprueckre b/, 1ocTynHble B paMKax
HaMOHAILHOM noanucku B 2019 r.
Web of Science

Scopus

2 | IIpodheccuoHanbHbie MOTHOTEKCTOBBIC BJ], NOCTYyMHBIC B paMKax HAIIMOHATIBHON
nonmucku B 2019 r.

XKypnanst Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals

XKypnanst Taylor and Francis

3 | IlpodeccronanbHbie MOMHOTEKCTOBbIE BJ]

JSTOR
W3nanus mo oO1IeCTBEHHBIM U TYMaHUTAPHBIM HayKaM
OnektpoHHas 6ubnmoreka Grebennikon.ru

4 | KoMmbrOTepHBIE CIIPABOYHBIE TIPABOBBIE CHCTEMBI

Koncynbrant Ilmtoc,
lapanT



http://www.wolframalpha.com/

7. MaTepuajibHO-TeXHUYECKoe o0ecnevyeHne JTUCHMIITIMHBI
KoMnbroTepHslii Ki1acc, KOMIbIOTEP MPENoaBaTeNsl, KOMIBIOTEPHI CTYAEHTOB, IPOEKTOP, IKPaH,
JOCTYII B MIHTEPHET.

1. Tlepeuens I1O

Nent Haumenosanue [10 [IpousBogurens Crmoco6
/m pacrpocTpaHeHUs
(ruyensuonnoe unu
c60000HO
pacnpocmpausemoe)
1 Adobe Master Collection CS4 Adobe JIMLIEH3UOHHOE
2 OC «AnwsT O6pazoBanue» 8 00O «bazanpt CIIO | muueH3nOHHOE
3 Windows 10 Pro Microsoft JUTIICH3UOHHOE
4 Kaspersky Endpoint Security Kaspersky JUIEH3UOHHOE
5 Microsoft Office 2016 Microsoft JUIEH3UOHHOE

8. Obecneuenne 006pa3oBaTEIbLHOrO MPOIECCA IS JIHIl ¢ OTPAHMYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

B xoxe peanuzanuy IUCIMIUIMHBI UCTIOJIB3YIOTCS CIAEAYIOIINE TOTIOJHUTEIbHBIE
METO/1bl 00YUYEeHHUSI, TEKYIIIEr0 KOHTPOJISl YCIIEBAEMOCTH U ITPOMEXKYTOUHOM aTTecTalluu
00y4JarIUXCs B 3aBUCUMOCTH OT UX MHIUBUIyaIbHBIX OCOOCHHOCTEH:

® [UId CJENbIX U CITa00BUASIINX:

- Jexuuu Oo(OPMIISIOTCS B BHUIE DJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TTOMOIIBIO
KOMITBIOTEPA CO CIIEUATU3UPOBAHHBIM ITPOTPAMMHBIM 00€CIIeUeHUEM;

- THUCbMEHHBIC 3aJaHMs BBIMOJHSIIOTCS Ha KOMIBIOTEPE CO CHEIHAIN3HUPOBAHHBIM
MIPOrPaMMHBIM 00ECTIeUeHUEM, HITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCs UHIMBHIYyalIbHOE paBHOMEpHOE ocBenieHne He meHee 300 Jokc;

- NS BBINOJIHEHHUS 33JaHUs TPU HEOOXOAMMOCTH TMPEAOCTABISIETCS YBEIMYUBAIOIIEE
YCTPOMCTBO; BOBMOKHO TaKXKe MCIIOH30BAaHIE COOCTBEHHBIX YBEITHUNBAIOIINX YCTPONCTB;

- MIUCbMEHHBIE 3a/1aHUs OPOPMIISIFOTCS] YBETUUEHHBIM IIPUPTOM;

- DK3aMEH U 3a4€T MPOBOAATCS B YCTHOMU (hOpMe WIIH BBITIONHSAIOTCS B MMCbMEHHOM popme Ha
KOMITBIOTEPE.

® Ui INIyXUX U cIa00CHbIIIAIIUX:

- nexkuuu OQOpPMISIOTCS B BHAE DIEKTPOHHOTO JOKYMEHTa, JHOO MPEeaoCTaBiIsIeTCs
3BYKOYCHJIMBAIOIIAs arlliapaTypa WHIUBUIYATHHOTO MOJIB30BaHUS;

- MIUCbMEHHBIE 3a/1aHNs BBITIOJHSIIOTCS HA KOMITbIOTEpE B MUCbMEHHOU (hopme;

- DK3aMEH H 3a4€T NPOBOAATCS B NHUCHbMEHHOW ¢GopMe Ha KOMIIBIOTEpPE; BO3MOKHO
MPOBEJICHUE B JOPME TECTUPOBAHHUS.

® IS JIUI] C HApYUICHUSIMH OMOPHO-IBUTATENILHOTO afmapara:

- Jexuuu Oo(OPMIISIOTCS B BHUJIEC DJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TMOMOIIBIO
KOMITBIOTEPA CO CIIEIUATU3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUeHUEM;

- THUChbMEHHBIC 33aJaHHs BBIMOJHSIIOTCS Ha KOMIBIOTEPE CO CHEIHAIN3HUPOBAHHBIM
MPOrPaMMHBIM 00€CTICUeHUEM;



- K3aMEH U 3a4€T NPOBOAATCA B YCTHOU (hOpME MM BBINOIHAIOTCS B MUCbMEHHON (popMe Ha
KOMIIBIOTEPE.

[Ipy HEOOXOAMMOCTH NPEIYyCMATPUBAETCS YBEJIWYEHHE BPEMEHM I IOATOTOBKH
OTBETA.

[Iponienypa  mpoBeneHUs  MPOMEKYTOUYHOM  aTrecTalMud  JUIsl  OOyYaroIuxcs
YCTaHABJIMBAETCA C YYE€TOM UX MHJIUBUIAYAJIBHBIX ICUXO(PU3UYECKUX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalys MOXKET IPOBOJIUTHCS B HECKOJIBKO 3TaIOB.

[Tpu mpoBeneHUN MpoUEIYpHl OLIEHUBAHUS PE3yJIbTATOB 00yUeHUs MpeaycMaTpuBaeTCs
UCTIOJIP30BAHUE TEXHHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HWHIWBUAYAIbHBIMU
0COOEHHOCTSAMHU O0OYyYaroIMXCsl. JTH CPEJCTBA MOTYT OBbITh IPENOCTABIECHbI YHHUBEPCHUTETOM,
WA MOTYT MCIIOJIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPEJICTBA.

[IpoBenenne mpoueAypbl OLEHUBAHUS  Pe3yJbTaTOB OOyuYeHHUS JOMYCKaeTcs C
UCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHA.

ObecnieunBaeTcst 1OCTYN K MHGOOPMAIIMOHHBIM M OHOIMOTrpagUUecKuM pecypcaMm B CETH
WuTepHer s kaxaoro oOywaromierocsi B ¢gopmax, aJaNTHPOBAHHBIX K OTPaHMYEHUSIM HX
3JI0POBbsI U BOCIIPUATHUS UH(DOPMALIUY:

® IS CIIETIBIX U CTAOO0BUAAIINX:

- B MeyaTHOU (hopMe yBeJIMYEHHBIM HIPU(TOM;
- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

- B (hopme ayanodaiina.

® I INIyXUX U cIabOoCIblIaIuX:

- B IeYaTHOH opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

® 1151 00y4aroOLUXCs C HApYIIEHUSIMHU OIIOPHO-/IBUT'ATEIBHOTO allapara:
- B IeYaTHOM opme;

- B (hpopme 37EKTPOHHOIO IOKYMEHTA;

- B popme ayauodaiina.

VYyeOHble ayJUTOPUU I BCEX BUAOB KOHTAKTHOM M CAMOCTOSITENIbHON paboThl, Hay4YHas
OuOIMOTEKa W MHBIE MOMEIEHHUs i1 00y4YeHMs] OCHAILEHBI CleNUaIbHbIM 000pYJ0BaHUEM U
y4eOHBIMH MECTaMU C TEXHUYECKUMHU CPEICTBAMU O0YUCHHMS:

® I CIETbIX U CIAa00BUAAIINX:

- YCTpOHCTBOM 1l ckaHupoBaHus 1 uTeHus ¢ kamepoit SARA CE;

- nucteeM bpaiins PAC Mate 20;

- npunaTepoM bpaiing EmBraille ViewPlus;

® ISl TIYyXUX U CIA0OCIBIIIAIINX:

- ABTOMAaTU3UPOBAaHHBIM pabouMM MECTOM Ui JIIOJed C HapylIeHHeM clyxa H
C1a00CIIBIIIALINX

- aKyCTUYECKUH YCUIIUTENb U KOJIOHKHU;

® 1151 00y4arOLUXCs C HApYIIEHUSIMHU OIIOPHO-/IBUTATEIBHOTO allnapara:
- IePEIBMKHBIMH, PETYIMPYEMBbIMU 3proHoMudeckuMu napramu CU-1;
- KOMIIBIOTEPHON TEXHUKOW CO CHEMaIbHBIM IPOrPaMMHBIM 00€CIIEYEHUEM.

9. Meroau4eckne MaTepHaJIbl
9.1 IlnaHpl MPaKTUYECKUX 3aHATUN

Tema 1. (6 4.) YerpoiictBo poboTa

L]env 3ansamuii: yCBOUTh OCHOBHBIE MOHATHS pOOOTOTEXHUKH.




dopma nipoBeieHUs — 00CYKIECHHE, OITPOC.
Bomnpocs! 11t 06cyxaeHns:
Urto Takoe ceHcopuka poOOTOB?

Kakue BUJIbI CCHCOPOB UCIIOJIB3YIOTCA B pO6OTOTeXHI/IKI/I?

KonTposbHbIe BOPOCHI:

1. Yto Takoe ceHcopuka poOOTOB.

2. Buasl ceHcopoB.

3. TIpumepsl CEHCOPOB Ha U3BECTHBIX POOOTAX.

4. TlepBble SKCHEPUMEHTHI. ¥Y3-TalbHOMEp, €r0 0COOCHHOCTH. MCrob30BaHNEe B Ka4eCTBE
Oamriepa 6€30aCHOCTH.

CIHCOK HCTOYHUKOB B JIATCPATYPhI:

Thrun, Burgard, Fox. Probabilistic Robotics. MIT Press

Roland Siegwart, 1llah Nourbakhsh. Introduction to Autonomous Mobile Robots. MIT
Press.

3. Taasze-Panonopm M.I'., [locnenos JI.A. Ot ameObI 10 poOOTa: MOJIENN TTOBECHUS.

N3n.3 2011. 296 c. 0.

N —

MatepuaabHO-TEXHUYECKOE OOeCTeueHUe 3aHATUS: aKaJeMudeckas ayJUuTOpHs C XOpoIlen
JOCKOH.

Tema 2. (8 4.) OCHOBBI KHHEMAaTHUKU MOOMIIBHOTO poboTa

L]env 3ansamuii: y3HaTh O IPOCTBIX U KOMIUJIEKCHBIX IaTYMKAX U UX OTJIMYUSAX.
dopma nposeieHus — 00CyKIeHHE, OIIPOC.
Bomnpocs! 1u1st 06cyxaeHus:
I'te npuMeHAI0TCSI IPOCThIE U KOMILIEKCHBIE JaTUUKU?
KoHTpoiibHBIE BOITPOCHI:

1. UeM oTIHYaAIOTCS IMPOCTBHIC OT KOMIIJICKCHBIX JaTYUKOB.
2. HpI/IMeHeHI/Ie MPOCTBIX U KOMINJICKCHBIX JaTYUKOB.

CIHCOK HCTOYHUKOB B JIATCPATYPhI:

1. Thrun, Burgard, Fox. Probabilistic Robotics. MIT Press
2. Roland Siegwart, Illah Nourbakhsh. Introduction to Autonomous Mobile Robots. MIT
Press.

MarepuanbHO-TeXHUYECKOE 00eCIIeueHre 3aHATHS: aKaIeMHIecKast ay IUTOPHS C XOPOoIIen
JOCKOH.

Tema 3. (6 4.) DneMEHThI CTOXaCTUYECKOW TEOPUU YIIPaBJICHUS

L]env 3ansamuii: TO3HAKOMHTH CO CIIOCO0aMU CPaBHEHUS U300paKEHUH.




dopma npoBeaeHUs — 00CYkKACHHUE, U3yUeHHUEe JOKYMEHTAIUH, IpaKkTuiyeckas pabota ¢
CHCTEMOM Ha KOMITBIOTEpE, pa3paboTKa WHANBUIYATBHOTO MPOEKTA.

Bomnpocs! myist o6¢cyxnenus:
Kak M0XHO cpaBHUBATH JIBa U300pakeHUs?
KoHTpoiibHBIE BOIIPOCHL:

1. 3amaun. Matematuueckue MOJIeH CpaBHEHUS N300pakeHN

CrrucoKk UCTOYHUKOB U JIUTEPATYPHI:

Thrun, Burgard, Fox. Probabilistic Robotics. MIT Press

Roland Siegwart, Illah Nourbakhsh. Introduction to Autonomous Mobile Robots. MIT
Press.

3. Taasze-Panonopm M.I"., [locnenos JI.A. Ot ameObI 10 poOOTa: MOJICTTH TTOBEACHHUSI.

N3n.3 2011. 296 c. 0.

N —

MatepuaabHO-TEXHUYECKOE OOECTIeUeHUE 3aHATHUS: aKaJeMUuvecKas ayJuTOpHUs C XOpOIlen
JOCKOH.

Tema 4. (6 4.) DeMEHTHI CTOXaCTUYECKON TEOPUHU yIPABICHHS

Llenv 3anamuil: TO3HAKOMUTHCS C OCHOBAMU TEXHUYECKOTO 3PECHUSL.
dopma npoBenieHNsT — 00CYKICHHUE, OIIPOC.
Bomnpocs! st 06cyxaeHus:
Ha yem ocHOBaHO TeXHHYECKOe 3peHue?
KoHTpossHBIE BOMPOCH:

ba3oBeie 3a71auu TEXHUYECKOTO 3PCHUSI.

OCHOBHBIE METO/IbI TEXHUYECKOTO 3PCHUSI.

Cucrema TB-kamepsl Kak ceHCop.

Hcnons3oBanue 6ubamoreku OpenCV 1i1s paboThI ¢ BUICOKAMEPOH.

b\ S

KOHTpOJIBHBIe BOIIPOCHI:

1. TloHsATHe O paBHOMOIIHOCTH MHOecCTB. CUeTHble MHOXXecTBa. Teopema O CUETHOCTHU
WIM  KOHEYHOCTH OOBEAMHEHHS CUETHOTO 4Kclia KOHEYHBIX MHOXecTB. I[Ipumep
IIPUMEHEHHS TEOPEMbl K JOKAa3aTelbCTBY CYETHOCTM MHOYKECTBA BCEX CIIOB HAa
KOHEYHBIM aJi(haBUTOM.

2. IlonsiTue 0 paBHOMOIIHOCTH MHOXeCTB. CueTHble MHOECTBa. Teopema O CUETHOCTH
CUETHOTO OOBEAMHEHUS CYETHBIX MM KOHEYHBIX MHOXecTB. IIpumep mnpumeHeHHs
TEOpEMbI K JI0Ka3aTEIbCTBY CUETHOCTH MHOXECTBA BCEX KOHEYHBIX MOJMHOKECTB B
MHO’KECTBE BCEX CIIOB HaJl KOHEUYHBIM all(haBUTOM.

3. IlonsaTHe O paBHOMOIIHOCTH MHOXECTB. CUETHbIE MHOXECTBA. TeopeMa O CUETHOCTHU
IIPOM3BENICHNS  CUETHBIX MHOXECTB. Jloka3aTenbCTBO  CUETHOCTH  MHOXKECTBA
palMOHAIbHBIX YUCEIL.

4. MomHocTth KOHTMHYYMa. Teopema KaHTOpa 0 HECUETHOCTH MHOXKECTBAa TOYEK Ha
otpeske [0;1].

5. [TonsiTue paBHOMONIHOCTH MHOXecTB. Teopema Kantopa - bepHmreiiHa o
PaBHOMOIITHOCTH JBYX MHOXeCTB (0e3 mokasarenbctBa). llpumepsl mokaszarenbcTBa




PaBHOMOLIHOCTH HEKOTOPBIX MHOKECTB c MCIIOJIb30BaHUEM TEOPEMBI
KanTopa-bepHmreiina (HampuMep, MHOXKECTBa JCWCTBUTENBHBIX uucel R u oTpeska
[0;1]).

6. Teopema Kantopa o TOM, yTOo MHOXecTBO P(A) BceX MOAMHOXXECTB HEKOTOPOIO
MHOXecTBa A Oosee MOIIHO, yeM MHOXecTBO A. I[IpuMmeHeHue 3Toil Teopembl is
JI0Ka3aTeIbCTBa HECYETHOCTU MHOXKECTBA BCEX SA3bIKOB C KOHEUHBIM ajI()aBUTOM.

Cnucok UCTOYHUKOB U JIMTEPATYPBIL:

1. Thrun, Burgard, Fox. Probabilistic Robotics. MIT Press
2. Roland Siegwart, lllah Nourbakhsh. Introduction to Autonomous Mobile Robots.
MIT Press.

MatepuaabHO-TEXHUYECKOE OOECTeUeHUE 3aHATHUS: aKaJeMudecKas ayJuTOpHs C XOpoIlen
JTOCKOH.

Tema 5. (6 4.) CencopHas nojacuctema podota

Heﬂb 3aHAmMUL: TIO3HAKOMHTLCS C OCHOBAMH TEXHHYECKOTO 3pCHUH.

dopmMa npoBeAeHUS — 00CYXKIEHHE, OTIPOC, CAMOCTOATEILHOE N3YYCHUE KaXKIbIM CTYJECHTOM
OJIHOTO M3 CEHCOPOB, C TMOJKIIOYEHHEM €T0 K KOMITBIOTEpY, IpUMepaMu TPUMEHEHUS.
IIpuMepsl CEHCOPOB: TUPOCKOII, aKCEIEPOMETP, AATYUK TEMIIEPATYPBI, JaTYUK BIAKHOCTH,
JIaTYUK OCBEILIEHHOCTH, TaliMep, EMKOCTHOM JaTYUK

Bomnpocs! 11st 06cyxaeHus:
B uem 0c0O0EHHOCTH pa3INYHbIX CEHCOPOB?
KoHTpossHBIE BONPOCH:

1. Omnucanue paboOThI CEHCOPOB.

CHMCOK UCTOYHHKOB B JIATCPATYPhI:

1. Thrun, Burgard, Fox. Probabilistic Robotics. MIT Press
2. Roland Siegwart, Illah Nourbakhsh. Introduction to Autonomous Mobile Robots.

MIT Press.

MarepuanbHO-TeXHUYECKOE 00eCIIeueHne 3aHATHS: aKaJeMUdecKas ayJuTOpUs C XOpOIei
JOCKOH.

Tema 6. (8 4.) [InanupoBaHKe IBIKEHHS C YIETOM CEHCOPUKH

Lenv 3anamuii: OCBOUTH OCHOBHBIE METO/IbI IPUMEHEHHS JaTbHOMEPOB.
dopma mpoBeieHHsT — 00CYKICHUE, PELIeHUE 3a1ad, OIpOcC.
Bomnpocs! st 06cyxaeHus:

Kakwue cyniecTBytoT 6a30Bbie alrOpuTMbl 00b€3/1a U MPEOI0ICHUS IPEISTCTBHMA.

KoHTpoiibHBIE BOIIPOCHL:

1. Tunel ganbHOMEPOB




2. OrpaHuYeHUs U OCHOBHBIE XapaKTEPUCTHKH, MPUHIMII YCTpOMHCTBa sa3epHoro, Y3

MH(PPAKPACHOTO 1aTbHOMEPOB.

Cnucok MCTOYHUKOB U JIMTEPATYPBIL:

1. Thrun, Burgard, Fox. Probabilistic Robotics. MIT Press
2. Roland Siegwart, lllah Nourbakhsh. Introduction to Autonomous Mobile Robots.
MIT Press.

MatepuaabHO-TEXHUYECKOE OOeCTeueHUE 3aHATHUS: aKaJeMuvecKas ayJuTOpHUs C XOpoIlen
JOCKOH.

Tema 7. (16 4.) MeTonbl 00pabOTKHM CEHCOPHBIX TaHHBIX

ueﬂb 3aHAMULL HAay4YUThCA MOJACINPOBATH U PCUIATH 3aa1y MHOFOqueBOﬁ INECJICHIalluH.

®opma npoBeeHUs — peLIEeHHE 3a4a4, OIpocC.

KOHTpOJ’IbHHG BOIIPOCHI:

1. 3aj1aua MHOTOJTy4€BOM TEJICHTaI1H.
2. [TonsiTrie 06 SBPUCTHUECKUX AITOPUTMAX.
Cnucok UCTOYHUKOB U JIMTEPATYPHI:

1. Thrun, Burgard, Fox. Probabilistic Robotics. MIT Press
2. Roland Siegwart, Illah Nourbakhsh. Introduction to Autonomous Mobile Robots.
MIT Press.

MarepuanbHO-TeXHUYECKOe 00eCTeueHrEe 3aHATUS: aKaJeMUYecKas ayJuTopus C XOpoIllei
JOCKOH.

Tema 8. (8 4.) ICKyCCTBEHHBII HHTEUIEKT B POOOTOTEXHUKE

Llenv 3auamuii: ocBouts nousatus M.
dopma npoBeieHNs — 00CYXKICHHE, PEIIeHUE 3a/1a4, OIPOC.
Bomnpock! uist 00cyxaeHHS:

Yro Takoe moBeneHNE poOOTOB, MOHATHE 00 NCKYCCTBEHHOM MHTEIIEKTE B MOOUIBHOM
pob6ototexuuke (JICM). IIpocTeie pediekTopHbIE MOICTN TOBEACHUS ?

KoHTpoiibHBIE BOIIPOCHL:

1. [ToBenenue poOOTOB.
2. HckyccTBeHHBINM HHTEIIEKT B MOOMIBHOU poboToTexHuke (JJCM).
3. [IpocTeie pedieKTOpHBIC MOJICITH TOBEICHIS ?

CIIHCOK HCTOYHHUKOB U JIUTCPATYPhIL:

1. Thrun, Burgard, Fox. Probabilistic Robotics. MIT Press
2. Roland Siegwart, Illah Nourbakhsh. Introduction to Autonomous Mobile Robots.
MIT Press.




JOCKOH.

MaTepI/IaHBHO-TCXHI/I‘leCKoe obecrieueHHe 3aHITUA: AKaACMHUYICCKasaA ayauTopusa C XOpOI.HCfI

9.2.MeToan4yeckue yKazaHus s 00y4AOIIUXCS M0 OCBOEHUI0 THCHHUILINHBI

HanmeHnoBanue Kou- Bonpocsl 11 n3y4yenus Jlurepartypa
pasaena BO
JMCHMILTHHBI YacoB
BBenenue B
POOOTOTEXHHKY.
Yacts 1
YctpoiictBo poborta | 6 Omnpenenenue podora. Thrun, Burgard, Fox.
Teopus Tpuenunctso: neurarens/natunk — | Probabilistic Robotics. MIT
DIJIEKTPOABUIaTENSA IIPOLIECCOP — IPOrPaMMa. Press
VerpoiicTBo poboTa (37EMEHTHI), (c. 55-96, 3anaun K
g hepeHINATBHBIA TPUBO/I. pasfenam).
JluHaMuKa >JIeKTpOABUTATEIS. Roland Siegwart, Illah
Oco0eHHOCTH ITyCKOBOT'O PEXUMA. Nowrbakhsh. Introduction
HIMM-ynpasienue. to Autonomous Mobile
Robots. MIT Press. (c.1-25;
52-56).
OCHOBBI KUHEMATHKH | 8 JIBurarens u K0Jeco. Thrun, Burgard, Fox.
MOGHJIEHOIO po6oTa JuddepeHnnansHbie ypaBHEHUS Probabilistic Robotics. MIT
OCHOBBI yTpaBJICHUS JIBYDKCHUS, 3aKOHBI JIBFDKCHUS. Press
NIBHKCHHEM POOO0Ta Pa3ron MoMeHTOM CHIIBI U (c.314-324;96-117;
QJIEKTPOJIBUTATENIEM. | OJIOHOMHEBIE | 33/1a4¥ K pa3jieiam).
Y HETOJIOHOMHEBIE€ CUCTEMEI.
OOpatHble 3aja4u OCTPOCHUS Roland Siegwart, Illah
JBIDKCHHUS. [[BIOKEHHE 10 Nourbakhsh. Introduction
TPAEKTOPHH | 1O JUHUM (MoHATHE | to Autonomous Mobile
00paTHOH CBSI3H). Robots. MIT Press (¢.9-12;
53).
DIeMEHThI TEOpUH 8 JBmwxkenue no kapte. [Ipokmanka Thrun, Burgard, Fox.
HABUTAIHH MapupyTa. AJITOPUTMBIL. Probabilistic Robotics. MIT
Teopust peryasaropoB [IponopuroHaNbHEIH, Press
HHTErpabHBII, (c. 209-308; 3amaun k
G hepeHINATBHBIA PETYIATOp U pasfenam).
ux komouHaruu. [TU]] — perymnsrop. Roland Siegwart, Illah
OnomerpurdecKas HaBHrariui. Nourbakhsh. Introduction
to Autonomous Mobile
Robots. MIT Press
(c.26-44; 56-60).
JIEMEHTHI 6 BeposiTHOCTHBIN TOIXO01. Thrun, Burgard, Fox.
CTOXAaCTHYECKOM KanmaHnoBcKas QpuiubTpanus B Probabilistic Robotics. MIT

TEOpUH yTpaBICHUS

3a1a4€ HaBHUI'allMM I10 MasKaM.

Press
(c. 196-208; 3amaun k




pasnenam).

Roland Siegwart, Illah
Nourbakhsh. Introduction
to Autonomous Mobile
Robots. MIT Press
(c.44-50; 60-62).

BBenenue B
POOOTOTEXHHKY.
Yactb 2.

CeHcopHas
mojcucTeMa podora

CCHCOpI/IKa B 3a4a4€ ABMIKCHUA 110
JIMHHUH. I[aT‘II/IKI/I JIMHUMH,
BUACOCUCTEMA 3PCHUS.

Thrun, Burgard, Fox.
Probabilistic Robotics. MIT
Press (c.7-35).

Roland Siegwart, Illah
Nourbakhsh. Introduction
to Autonomous Mobile
Robots. MIT Press
(c.131-135; 160-173).

[InanupoBanue
NIBUOKCHUSI C y4ETOM
CEHCOPUKHU

HansHoMepbl. O0be3 1
MPENATCTBUM.

Thrun, Burgard, Fox.
Probabilistic Robotics. MIT
Press(c.87-94).

Roland Siegwart, Illah
Nourbakhsh. Introduction
to Autonomous Mobile
Robots. MIT Press
(c.138-147).

MeToasl 00paboTKH
CEHCOPHBIX JIAHHBIX

3ajaua MHOTOJTy4€BOM TMEJICHTAIUH.

[Tonsatue 06 BpUCTUUECKUX
alNropuTMax.

Thrun, Burgard, Fox.
Probabilistic Robotics. MIT
Press (c.36-44; 50-81).

Roland Siegwart, Illah
Nourbakhsh. Introduction
to Autonomous Mobile
Robots. MIT Press (c.7-53).

M cKkycCcTBEHHBIN
WHTEJJICKT B
[POOOTOTEXHUKE

[ToBenenue po6OTOB, MOHATHE 00
MICKYCCTBEHHOM HMHTEJICKTE B

MoOmIIbHOU poboToTexHuke (JJCM).

[IpocTbie peduiekTopHbIE MOJETH
HIOBEJICHHUS.

Thrun, Burgard, Fox.
Probabilistic Robotics. MIT
Press(c.81-87; 94-98;
123-136).

Roland Siegwart, Illah
Nourbakhsh. Introduction
to Autonomous Mobile
Robots. MIT Press
(c.185-186; 216-218; 222).




Ipunoowcenue 1
AHHOTAIUA JUCHUIIJINHBI

JucuuniauHa «BBeneHue B p060TOTeXHI/IKy» BXOJUT B COCTAB BapUaTUBHOM 4acTH
O0moka bl JuCHUIUIMH TOATOTOBKM CTYJEHTOB I10 HampaBieHuto mnoarotoBku 45.03.04
«/HTEeNNeKTyanbHble CHCTEMBI B TyMaHuUTapHOW cdepe». [lucumrummHa peanusyercs  Ha
OtneneHuy MHTEIUICKTYaldbHBIE CHCTEMBI B TYMaHHTapHOW cdepe kadempoil MaTeMaTHKH,
JIOTUKU U MHTEIJUIEKTYaJbHBIX CHCTEM B TYMaHUTapHOU cdepe B 7 u § cemecTpax.

Lenv Oucyuniunvl: OOy4YEHHE CIyIIaTENeH COBPEMEHHOMY MAaTEMaTHUYECKOMY SI3BIKY,
CTUJIIO KOMIBIOTEPHOTO MOJCIUPOBAHUA B POOOTOTEXHHUKE M NPHOOPETEHHE Yy CTYJIEHTOB
HaBBIKOB MaTEeMaTHYECKOrO MOJEIIUPOBAHUS c HCIO0JIb30BaHUEM COBPEMEHHBIX
BBIYMCIIUTENbHBIX CPEJICTB.

3aoaua oucyuniunvi: OCBOGHHUE 0A30BBIX MATEMAaTUYECKHX MOHATHH POOOTOTEXHUKH U
HABBIKOB, JIeXKAIIUX B OCHOBE APYTUX MaTeMAaTHYECKUX AUCUUIUIMH U HEOOXOAMMBIX st
MOJTydeHUs: TpeOyeMbIX KOMIETCHIMA B 001acTd WH(OOPMATHUKH, TMPOTPAMMHPOBAHUS U
MaTeMaTUYECKOTO MOJICTUPOBAHMUS.

Hucyunnuna nanpasnena Ha opmuposanue ciedyouwux KOMnemeHyu:
I[IK-1 - Cnoocoben paspabaTeiBaTh  alTOPUTMBI  00paboTkM uHpOpManuu ¢

HCIIOJIb30BAHHUEM COBPCMCHHbBIX MATCMATHYCCKUX MCTOIOB;

B pesynomame usyuenus oucyuniunsvt cmyoeHm 00NHCeH.

3nams:
° OCHOBHBI€ 33/1auu coBpeMeHHOoU pobotoTexnuku (I1K-1);
° aApXUTEKTYpPy MOOHILHOTO poboTa u ero cuctemsl ynpasieHus (I1K-1).
° OCHOBHBIE (PYHKIIMU KOMIIOHEHTOB CHUCTEMbI YIPABJICHHUS, HUCHOJIb3yEeMbIC IS UX
pean3aly METO/Ibl U aJIrOPUTMBI U X MateMatudeckue ocHoBsl (ITK-1.1).

Ymemns:
° IPOEKTHPOBATh CHCTEMBl YINpPaBIEHUS POOOTOTEXHHUUECKUX CUCTEM, BBIOMpPATH
MOAXOSAIINE APXUTEKTYPHBIC PeIIeHHUs U anroput™bl ynpasienus (11K-1.2);
° COCTaBISTh W OTJIAKWBATh MPOTPaMMbl YIPABJICHUS MOOWIBHBIM OOBEKTOM B
peasnibHoM Bpemenu (I11K-1.2);
° paboTaTh B CUMYJIAIIMOHHBIX poboToTexHnueckux cpenax (I1K-1.3)

Braoemp:
° HaBBIKAMHU PELICHUS MPOCTHIX 33134 ynpaBieHus MoOmIbHbIMU poboTamu (ITK-1.3);
° HaBBIKAMU TPHUKJIAJHOTO MPOTPAMMHUPOBAaHUS MUKpoKoMmIbioTepa podoTa (ITK-1.3)

Paboueit mnporpamMMoii MpPeIyCMOTPEHBI CIEAYIOUIME BHUAbl KOHTPOJISA: TEKYIIUN
KOHTPOJIb yCIEBAaeMOCTH B (OpME YCTHBIX OTBETOB Yy [OCKH, BBIIIOJHEHHUS MHUChMEHHBIX
JOMAIITHUX 3aJaHWi ¥ HAMHCAHUS KOHTPOJBHBIX PaboT, MPOMEXKyTOUHasi aTTecTanus B (Gopme
3a4era.

O61ua51 TPYAOCMKOCTb OCBOCHHA JUCHUIIIMHBI COCTABJIACT 6 3a4CTHEIX CAWHUII, 216
qacCoB.






JIUCT UBMEHEHUN?

llpunosxcenue 2

Ne | Tekct aktyanmszanuu win npunaraemslii K PI1/] nokymeHr, JMara Ne
COZIepKAIINI U3MEHEHUS IIPOTOKOJIA
4 | Ilpunoxxenue Nel 08.06.2020 6

[na Ol BO marnctpatypbl U3mMeHeHus Tos1bKo 3a 2020 T.




1. Crpykrypa mucuuniaunsl (k m. 2 PII{ na 2020)

[Tpunoxenue k 1ucTy n3meHeHuit Nel

CTpyKTypa AUCUHUILIMHBI 111 04HOMH (opMBbI 00yUYeHUs

OO01mas TpyI0EMKOCTh JUCIUIUIMHBI COCTABISET 6 3.€., 228 4., B TOM YKCJIe KOHTaKTHas paboTa

o0yyJaromuxcs ¢ npenoaasareneM 84 4., caMocTosiTeNbHas paboTa oOyyaromuxcs 144 4.

Cemect Henens Buabl yueOHoi padoThl, BKIOYAS DopMb
Pasnen p cemecTp CaMOCTOSITeJIbHYI0 padoTy TeKyuiel
Ne III/ICHI/IHJ'II/IHBI a CTYAECHTOB U TPYAOCMKOCTb KOHTPOJ
n/n (B yacax) ycreBaeMmc
(no Heoen
cemecmp
DopMs
MPOMEKY T
H arrecTal
(no cemecm
JIeKIUH | IPAKT | ceMH- | caAMO-CTO
. HapbI | SATeJIb-HA
|
padora
BBeaeHue B 7
[POOOTOTEXHUKY
1 YerpoiicTBo 1-3 2 6 12 Onenk:
pobora BBITIOJTHET
Teopus HPaKTHYEC
BIIEKTPOABUTATET 3aaHUI
s
2 |OcHOBBI 4-7 2 8 12 OneHK:
KHUHEMAaTHUKH BBITIOJTHET
MOOMIJIBHOTO IIPAKTHYEC
poboTta 3a/1aHUI
(OCHOBBI
YIIpaBIICHUS
IBIDKEHHEM poOoTa
3 |Dnementsl Teopun 8-10 2 6 12 OneHK:
HABUT AU BBITIOJIHE!
Teopus IIPaKTUYEC
pEryIaTOpOB 3aJaHUY
KOHTPOJIb
paboTa
4 "JIEeMEHTBI 11-13 2 6 10 O11eHK?
CTOXaCTHYECKOMN BBITIOJTHET
MPaKTUYEC




3aJaHU]

Teopuun
YIIpaBIICHUS
CeHcopHas 14-16 2 6 10 O1eHks
nojcuctemMa podbora BBITOJIHEE
MIPAKTHYIEC
3aJIaHM]
[TpomexyTouHas 17 16 3auer
aTTecTaIUs
HToro 10 32 72
BBeneHne B
[POOOTOTEXHUKY
[[nanupoBanue 1-4 2 8 12 O1eHK:
JIBHKEHHMS C BEITTIOJTHET
YIETOM CEHCOPHKH MIPAKTUYIEC
3aJaHU]
MeToabl 00pabOTKH 5-12 2 16 22 O1eHK?
CECHCOPHBIX JIAHHBIX BBITIOJTHEF
NPaKTHYEC
3aJIaHuY
KOHTPOJIb
paboTa
VIcKyCCTBEHHBII 13-16 6 8 12 O1ieHK?
UHTEUIEKT B BBITIOJIHEF
POOOTOTEXHHUKE IIPAKTHYEC
3aJaHU]
[TpomexyTouHast 17 36 3auer
aTTecTarus
HToro 10 32 72




2. O0pa3oBaTesbHbIe TeXHOMOrNH (K 1.4 Ha 2020 r.)

B mepuon BpeMEHHOro HMpPUOCTAHOBIEHMS MOCEUIEHUA OOYydarolIMMUCS MOMEIEHUN U
tepputopun PITY. nns opranuzanmmuu ydeOHOro mpolecca ¢ HPUMEHEHHEM 3JIEKTPOHHOI'O
o0ydeHHs M JUCTAHLMOHHBIX OOpA30BaTENbHBIX TEXHOJIOIMH MOTYT OBITh HCIIOJIb30BAHbI
cienyroure 00pa3oBaTesIbHbIE TEXHOIOTHH:

— BUJCO-JIEKIINH;

— OHJIAIH-JIEKLIUU B PEKUME pPeajbHOrO0 BPEMEHU;

— JJIEKTPOHHBIE YUeOHUKH, yueOHble OCOOMs, HayYHbIe U3aHUs B JIEKTPOHHOM BHJIE U
JIOCTYTI K UHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcam;

— CHCTEMBI JJIsl 3JIEKTPOHHOT'O TECTUPOBAHMUS;

— KOHCYJIbTALlMM C UCIIOJIB30BaHUEM TEIIEKOMMYHHUKAIMOHHBIX CPEJICTB.

3. llepeuens Bl u UCC (k n. 6.2 na 2020 r.)

Nent HaumeHnoBanue
/m

1 | Mexnynapoansie pedepaTuBHbie HaykomeTpuueckue b/, qoctymnHbie B paMkax

HamuoHaILHOM noanucku B 2020 r.
Web of Science
Scopus

2 | Ilpodeccuonanbhble mosHOTEKCTOBBIE BJI, MOCTYyMHEBIE B paMKax HalMOHATHHON
nonamucku B 2020 .

Kypnansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Kypnains! Taylor and Francis

3 | IlpodeccronanbHbie TOTHOTEKCTOBBIE B/

JSTOR

I/I3IIaHI/ISI 10 O6IIICCTBCHHBIM 1 T'yMaHUTapHbIM HayKaM
OnekrponHas 6ubimoreka Grebennikon.ru

4 | KoMnbploTepHbIE CIIPaBOYHBIE TPABOBBIE CUCTEMBbI
Koncynbrant Ilmtoc,
I'apanT

4. CoctaB nporpammuoro obecnevyenus (I10) (x m. 7 na 2020 r.)

Nenn Haumenosanue 110 [IpousBoauTens Croco0
/m pacmipocTpaHeHus
(ruyensuonnoe unu
Cc80000HO
pacnpocmpausemoe)
1 Adobe Master Collection CS4 Adobe JINLIEH3UOHHOE
2 Microsoft Office 2013 Microsoft JIMIIEH3UOHHOE
3 Windows 10 Pro Microsoft JIMLIEH3UOHHOE
4 Kaspersky Endpoint Security Kaspersky JIMIIEH3UOHHOE
5 Zoom Zoom JINICH3UOHHOE







